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Benefitsof Carbon Certainty At youlFacility

Bluestem Busineddodel

A Distribution Connected GeneratianElectric generation connected to the low voltage distribution system
customized for a specific retail load

Developments Which Create Certainty Through Power Supply

A Carbon
A Financial
A Regulatory

Process
A Energy Master Planning

A Utility Engagement
A Ownership & Financing
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Nebraska Ethanol Board

1.When most ethanol plants were first constructed, the
financial and energy markets were dramatically
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a. Electricity was generally cheap with abundant coal generation.
b. Ethanol plants typically had ZERO excess capital available when

first built.

c. Carbon intensity and carbon markets were not on an ethanol
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1.Over the past decade many ethanol plants have experienced significant
electric power ratancreases.
2.Gas turbine efficiencies have increased dramatically in the |lastears.
3.Carbon markets are maturing and expandiagidly.

4.The importance of carbon intensity and the value opportunities they enable
are significant.

5.Uncertainty around grid poweg Pricing (various capacity, demand and other
charges), UnplanneQutagesand Securityssues.

6. Natural gas is abundant, relatively inexpensive and should remain so for
many years.
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Plant Design/Size Current Energy Cost - Energy Energy
(Million Gallons | Energy Cost | Optimal CHP Design| Savings Savings
per Year) ($_Million) ($_Million) ($_Million) [($0.00/Gallon)
ICM 58 $7.85M S5.5M $2.3M $0.040
Plant B ICM 116 $15.67M $10.97M S4,7M $0.041
Plant C Delta T - 60 $10.37M S5.64M $4,73M $0.079
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Carbon Intensity Reduction Calculations

Carbon Carbon

Difference -
(MgCO?%e/Mijoule)

Intensity’ | Intensity’
before CHP| after CHP

Plant Top
Plant Middle

Plant Low

'Measured in gCOze/MJ
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1. Host ethanol plant becomes completely grid independent
a) Greater reliabilityg eliminates unplanned outages
b) Eliminates costly utility surcharges (Time of Use, Demand Charges, etc.)
c) Eliminates the possibility of cybéiacking of the electric supply

2. Turbine/HRSG provides all of the process steam
a) Eliminates natural gas burn for process heating at the host plant
b) Higher thermal efficiency of the combined cycle process greatly improves Cl scores

3. Mothball aging, less efficient boilers
a) Ends boiler maintenance expense
b) Eliminates costly boiler refurbishment/replacement
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expansion without expensive additional boilers

5. Our CHP installation corrects solk@own safety issues with TO's and dryers

6. Final Analysis9 Y K yOSa (KS @I fdzS 2F &2dzNJ K| NBK?2
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Pacific Ethanol

A 5 MW solar

A Whitefoxmembrane

A Kernel Fiber Ethanol

A CHP

Calgren

A DistillationDehydrationEvaporation (DDE)
A Onsite anaerobic digester

A Cogeneration of 11 MW

A Onsite biodiesel

A Pipeline to 12 dairy digesters
Aemetis

A Pipeline to 12 dairy digesters
A Zebexmembrane dehydration

Element
A Waste wood and CHP
A Kernel Fiber Ethanol



